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Executive Summary

This report has been prepared as the Portsmouth Gaseous Diffusion Plant (PORTS) response to Deputy
Secretary of Energy, T.J. Glauthier’s memorandum of September 15, 1999. It is presented to address:

1 Shipments and receipts of recycled uranium (RU);

2. Levels of transuranic (TRU) and fission product (FP) contaminants in the PORTS flows and
processes that had the potential to expose workers; and

3. Information on mass balances for the RU, TRU, and FP to identify potential Environmental,
Safety and Health (ES&H) concerns.

The PORTS site has received and dealt with RU and its legacy from startup through current modern day
operations. Sources and amounts of RU received were:

1 Uranium hexafluoride (UF) feed manufactured at the Paducah Gaseous Diffusion Plant (PGDP)
or the Oak Ridge Gaseous Diffusion Plant (ORGDP) from recycled uranium trioxide (UOs) —
1,095.1 metric tons uranium (MTU);

2. UF; feed supplied from other miscellaneous foreign and domestic sources—5.0 MTU; and

3. Oxides and other non-UF forms of uranium containing TRU/FP from miscellaneous foreign and
domestic sources for conversion to UF; at the PORTS Oxide Conversion Facility — 19.0 MTU.

4. A total of 4.6 MTU of non-UFs may have been utilized for development activities.

Additionally, an estimated 60 to 90 kilograms (kg) of the fission product technetium-99 (**Tc) were
received through FY 1997 in some 121,485 MTU of enriched UFg withdrawn from the PGDP cascade and supplied
to PORTS as feed.

Most of the RU-UF was used as gaseous diffusion (cascade) feed with the last sizeable amount (400 MTU)
fed in January 1974. Subsequently, a smaller amount, 1.4 MTU of highly enriched uranium (HEU) RU-UFs was fed
to the X-326 Process Building cascade as late as FY 1997 - FY 1998. Of the total 23.6 MTU received as non-UFs
5.6 MTU was converted to UFg in the Oxide Conversion Facility. Approximately 1.9 MTU of the 5.6 MTU of UFg
this was used as cascade feed. The disposition of the 4.6 MTU of non-UFg that was potentially used for
development activities is uncertain.

Shipments of RU materials from PORTS were limited to those fractions of receipts not processed (cylinder
heels, rejected materials, unconverted oxides, etc.) and through March 1999 totaled 15.6 MTU. Therewas8.3MTU
of RU materials remaining on site March 31, 1999 ( not including wastes, sludges, etc.).

Enriched UF; from the PORTS site was, and continues to be, essentially free of TRU contamination. Low
but detectable levels of ®Tc were, and continue to be, present in the product. At times, high levels of this
contaminant have required additional processing in order to produce product within specifications.

UF tails from the gaseous diffusion cascade are and have been essentially free of TRU/FP.

L ocations where worker exposure to TRU was most likely to occur:

1 Cascade cells near RU feed points;

2. Equipment removed from these cells during maintenance and change-out evolutions; and



3. Oxide conversion operations — especialy during evolutions involving the handling of filter ash
while in operation on RU feed.

L ocations where worker exposure to *Tc was most likely to occur are:

1 Top cascade cells (purge cascade);

2. Cascade vent aluminatraps;

3. Magnesium fluoride ( MgF,) traps for **Tc reduction; and

4. Decontamination and Uranium Recovery Building (X-705) solution recovery raffinates and their
treatment sludges.

Figure ES-1 depicts the PORTS annual inventory of TRU/FP constituents of RU.

FigureES1
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Ongoing ES& H concerns from past operations dealing with TRU/FP are primarily those associated with trace
quantities of TRU and **Tc. Technetium continues to be detected throughout much of the cascade (albeit at low
levels) in plant process vents, effluents, and enriched product streams.

The majority of TRU constituents have been removed from the cascade with two equipment change-out
programs. These constituents would also be in Low Enriched Uranium (LEU) oxides produced from the solutions
used to decontaminate and clean this change-out equipment. These oxides were containerized or shipped and no
longer present a significant concern at PORTS. A small fraction of these constituents remains in the process
equipment that was not changed-out.

Activities during the 1990's associated with suspension of HEU production introduced 1.4 MTU of RU
containing low levels of TRU into the X-326 cascade under the HEU refeed program. Constituents introduced
during this program will remain until the process equipment is removed.

Since plant startup, many cases of worker exposure to and uptake of uranium are known and documented to
have occurred. While no internal dose has been assigned to workers from TRU constituents of RU, it is likely that
an uptake of these constituents has occurred at very low levels in the range of the limits of detection. Workers are
known to have been exposed to *Tc.



